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CLAIMS 



We claim: 



1. 



A compound of foraiula (1) or a phamiaceutically acceptable salt thereof: 



5 



X 




formula (1) 



wherein: 

and are independently O or S; 
2 is NR^ O or S; 
10 nisOor 1; 

W is NR\ CR^R^ or a bond; 
mis 0 or 1; 

D is hydrogen, Ci-4alkyl, Cs-ecycloalkyl or fluoro; 

X is -(CR^^R^^)r-Q-<CR*'*R^^)u- where t and u are independently 0 or 1 and Q is O, S, SO or 

15 SO2; 

B is a group selected from aryl, heteroaryl and heterocyclyl, where each group is optionally 
substituted by one or more groups independently selected from nitro, trifiuoromethyl, 
trifluoromethoxy, halo, cyano, Ci^alkyl (optionally substituted by R^ or Ci^aUcoxy or one or 
more halo), C2.4alkenyl (optionally substituted by halo or R^), C2-4alkynyl (optionally 

20 substituted by halo or R^), Ca^scycloalkyl (optionally substituted by R^ or one or more halo), 
Cs-ecycloalkenyl (optionally substituted by halo or R^), aryl (optionally substituted by halo or 
Ciutalkyl), heteroaryl (optionally substituted by halo or Ci^alkyl), heterocyclyl (optionally 
substituted by Ci^alkyl), -SR^\ -SOR^S -SO2R". -^OaNR^R^^, -NR^S02R^^ - 
NHCONR^^°, -OR^ -NR^R^®, -CONR^^^ and -NR^COR^^; or B is C2-4alkenyl or C2. 

25 4alkynyl, each being optionally substituted by a group selected from Ci^alkyl, C3-6cycloalkyl, 
aryl, heteroaryl and heterocyclyl which group is optionally substituted by one or more halo. 
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nitro, cyano, trifluoromethyl, trifluoromethoxy, -CONHR^, -CONR^R^^, -S02R^\ - 
S02NR^R^°, -NR^S02R^\ Ci^alkyl or Ci^alkoxy; with the provisos that: 
when n is 1 and W is NR\ CR^R^ or a bond; or when n is 0 and W is CR^R^; then B is a 
group selected from aryl, heteroaryl and heterocyclyl, where each group is optionally 

5 substituted by one or more groups independently selected from nitro, trifluoromethyl, 

trifluoromethoxy, halo, cyano, Ci.4alkyl (optionally substituted by R^ or Ci^alkoxy or one or 
more halo), C2-4alkenyl (optionally substituted by halo or R^), C2^alkynyl (optionally 
substituted by halo or R^), Ca^cycloalkyl (optionally substituted by R^ or one or more halo), 
C5-6cycloalkenyl (optionally substituted by halo or R^), aryl (optionally substituted by halo or 

10 Ci^alkyl), heteroaryl (optionally substituted by halo or Ci.4alkyl), heterocyclyl (optionally 
substituted by Ci-4alkyl), -SR^\ -SOR", -S02R^\ -S02NR^R^^, -NR^S02R^\ - 
NHCONR^R^°, -OR^, -NR^R^^ -CONR^R^^ and -NR^COR^^; or B is C2.4alkenyl or C2. 
4alkynyl, each being optionally substituted by a group selected from Ci-4alkyl, Ca^cycloalkyl, 
aryl, heteroaryl and heterocyclyl which group is optionally substituted by one or more halo, 

15 nitro, cyano, trifluoromethyl, trifluoromethoxy, -CONHR^, -CONR^^^, -SO2R", - 
SOaNR^R^^ -NR^S02R^\ Ci^alkyl or Ci-4alkoxy; and 

when n is 0 and W is NR^ or a bond; then B is a group selected from bicyclic aryl, bicyclic 
heteroaryl and bicyclic heterocyclyl, where each group is optionally substituted by one or 
more groups independently selected from nitro, trifluoromethyl, trifluoromethoxy, halo, 

20 cyano, Ci^alkyl (optionally substituted by R^ or Ci-4alkoxy or one or more halo), Ci^alkenyl 
(optionally substituted by halo or R^), C2.4alkynyl (optionally substituted by halo or R^), C3- 
ecycloalkyl (optionally substituted by R^ or one or more halo), Cs^cycloalkenyl (optionally 
substituted by halo or R^), aryl (optionally substituted by halo or Ci^alkyl), heteroaryl 
(optionally substituted by halo or Ci^alkyl), heterocyclyl (optionally substituted by Ci.4alkyl), 

25 -SR", -SOR^\ -S02R^\ -S02NR^R^^ -NR^SOaR", -NHCONR^R^^, -OR^ -NR^R^^ - 
CONR^R^^ and -NR^COR^^; or B is C2.4alkenyl or C2-4alkynyl, each being optionally 
substituted by a group selected from Ci.4alkyl, Cs-ecycloalkyl, aryl, heteroaryl and heterocyclyl 
which group is optionally substituted by one or more halo, nitro, cyano, trifluoromethyl, 
trifluoromethoxy, -CONHR^ -CONR^R^^ -S02R^S ~S02NR^R^^, -NR^S02R^S Ci^alkyl or 

30 CMalkoxy; 
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and are independently hydrogen or a group selected frona Ci^alkyl, C2-6alkenyl, C2, 
ealkynyl, Ca-ecycloalkyl and Cs-ecycloalkenyl which group may be optionally substituted by 
halo, cyano, hydroxy or Ci-4alkoxy; 

R^R^R^andR* are independently hydrogen or a group selected from Ci-6alkyl, C2.6alkenyl, 
5 C2-6alkynyl, Ca^cycloalkyl, Cs-ecycloalkenyl, aryl, heteroaryl and heterocyclyl which group is 
optionally substituted by one or more substituents independently selected from halo, nitro, 
cyano, trifluoromethyl, trifluoromethyloxy, Ci-4alkyl, C2-4alkenyl, Ca^alkynyl, Cs-ecycloalkyl 
(optionally substituted by one or more R^^), aryl (optionally substituted by one or more R^^), 
heteroaryl (optionally substituted by one or more R^^), heterocyclyl, -OR^^, -5R^^, -SOR^^, - 

10 S02R'^ -COR^^ -C02R^^ -^ONR^^R^^ -NR*^COR^^ -S02NR^^R^^ and -NR^^S02R^^ 
or and R^ together with the nitrogen or carbon atoms and carbon atom to which they are 
respectively attached form a saturated 3- to 7-membered ring optionally containing 1 or 2 
heteroatom groups selected from NH, O, S, SO and SO2 where the ring is optionally 
substituted on carbon by Ci-4alkyl, fluoro or CMalkoxy and/or on nitrogen by -COCi-3alkyl, - 

15 S02Ci-3alkyl or Ci-4alkyl; 

or R** and R"* together form a saturated 3- to 7-membered ring optionally containing 1 or 2 
heteroatom groups selected from NH, O, S, SO and SO2 where the ring is optionally 
substituted on carbon by Ci-4alkyl, fluoro or Ci^alkoxy and/or on nitrogen by -COCi-salkyl, - 
S02Ci.3alkyl or Ci.4alkyl; 

20 or R^ and R^ together form a saturated 3- to 7-membered ring optionally containing 1 or 2 
heteroatom groups selected from NH, O, S, SO and SO2 where the ring is optionally 
substituted on carbon by Ci^alkyl, fluoro or Ci^alkoxy and/or on nitrogen by -COCi.salkyl, - 
S02Ci.3alkyl or Ci^alkyl; 

R^ is hydrogen or a group selected from Ci^alkyl, C2.6alkenyl, C2-6alkynyl, heteroalkyl, C3. 

25 7cycloalkyl, aryl, heteroaryl or heterocyclyl where the group is optionally substituted by halo, 
r»,_^alkyl, Ci-4alkoxy, Cs-vcycloalkyl, heterocyclyl, aryl, heteroaryl or heteroalkyl; and wherein 
• 'it^ Lrom which R^ may be selected is optionally substituted on the group and/or on its 
optional substituent by one or more substituents independently selected from halo, cyano, Ci- 
4alkyl, nitro, haloCi^alkyl, heteroalkyl, aryl, heteroaryl, hydroxyCi^alkyl, C3-7cycloalkyl, 

11* heterocyclyl, Ci^alkoxyCi-4alkyl, haloCi-4alkoxyCi.4aIkyl, -COCi^alkyl, -OR^\ -C02R^\ - 
\ s^OR^, -S02R^^ -NR^*COR^^-CONR^^R^^and-NHCONR^^R^^; 
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or and together with the carbon atoms to which they are each attached and (CR^R^)n 
form a saturated 5- to 7-membered ring optionally containing a heteroatom group selected 
from NH, O, S, SO and SO2 where the ring is optionally substituted on carbon by CMalkyl, 
fluoro or Ci-4alkoxy and/or on nitrogen by -COCi-aalkyl, -S02Ci.3alkyl or CMalkyl; 
5 R^ is selected from hydrogen, Ci.(jalkyl and haloCi-ealkyl; 

R^ and R^® are independently hydrogen, Ci.6alkyl or Ca-acycloalkyl; 

or R^ and R^® together with the nitrogen to which they are attached form a heterocyclic 4 to 7- 
membered ring, 

is Ci.6alkyl or C3.6cycloalkyl; 
10 R^, R^^, R^"* and R^^ are independently selected from hydrogen, Ci»6alkyl and Ca-ecycloalkyl; 
R^^ is hydrogen or Ci-ealkyl; 

R*^ is selected from halo, Ci«6alkyl, Ca-ecycloalkyl and Ci-6alkoxy; 

R^* is hydrogen or a group selected from Ci-ealkyl, Cs-ecycloalkyl, Cs-vcycloalkenyl, saturated 

heterocyclyl, aryl, heteroaryl, arylCi.4alkyl and heteroarylCi-4alkyl which group is optionally 
15 substituted by one or more halo; 

R^^ and R^^ are independently a group selected from Ci-galkyl, Ca-gcycloalkyl, C5. 

vcycloalkenyl, saturated heterocyclyl, aryl, heteroaryl, arylC^alkyl and heteroarylCi-4alkyl 

which group is optionally substituted by one or more halo; 

R^^ is hydrogen, Ci^alkyl or Ca-ecycloalkyl; 
20 or R^* and R^ together with the nitrogen to which they are attached form a heterocyclic 4- to 

7- membered ring; 

R^^ and R^ are independently hydrogen, CMalkyl, haloCi-4alkyl, aryl and arylCi^alkyl; 

or R^* and R^^ together with the nitrogen to which they are attached form a heterocycUc 5- to 

6- membered ring. 



25 



2. 



A compound of formula (1) or a pharmaceutically acceptable salt thereof: 




wo 2004/024698 



-62- 



PCT/GB2003/003937 



wherein: 

and are independently O or S; 
2isNR^Oo^S; 
nisO; 
5 WisNR^ 
misOor 1; 

D is hydrogen, Ci-4alkyl, Cs-ecycloalkyl or fluoro; 

X is ~(CR^^R^^)r-Q-(CR^'^R^^)u- where t and u are independently 0 or 1 and Q is O, S, SO or 
SO2; 

10 B is a group selected from aryl, heteroaryl and heterocyclyl, where each group is optionally 
substituted by one or more groups independently selected from nitro, trifluoromethyl, 
trifluoromethoxy, halo, cyano, Ci^alkyl (optionally substituted by R^ or Ci^alkoxy or one or 
more halo), C2-4alkenyl (optionally substituted by halo or R^), C2^alkynyl (optionally 
substituted by halo or R^), Cs-ecycloalkyl (optionally substituted by R^ or one or more halo), 

15 Cs^ecycloalkenyl (optionally substituted by halo or R^), aryl (optionally substituted by halo or 
Ci-4alkyl), heteroaryl (optionally substituted by halo or Ci.4alkyl), heterocyclyl (optionally 
substituted by Ci.4alkyl), --SR^\ -SOR^\ -S02R^\ -SOsNR^R^^ -NR^S02R^\ - 
NHCONR^R^^ ^R^ -CONR^R^^ and -^NR^COR^^ 

is hydrogen or a group selected from Ci^alkyl, C2-6alkenyl, C2.6alkynyl, Cs-ecycloalkyl and 

20 Cs^cycloalkenyl which group may be optionally substituted by halo, cyano, hydroxy or Ci. 
4alkoxy; 

and R'* are independently hydrogen or a group selected from Ci^alkyl, C2.4alkenyl, C2. 
4alkynyl, Cs-scycloalkyl, pentenyl, aryl, heteroaryl and heterocyclyl which group is optionally 
substituted by one or more substituents independently selected from halo, nitro, cyano, 
25 trifluoromethyl, trifluoromethyloxy, Ci_4alkyl, C2-4alkenyl, C2.4alkynyl, Cs-ecycloalkyl 

(optionally substituted by one or more R^^), aryl (optionally substituted by one or more R^^), 
herercarj'l (optionally substituted by one or more R^^), heterocyclyl, -OR^^, -SR^^, -SOR^^, - 
S02R^^ -CONR^^R^^ and -NR^^COR^^ 

or R^ and together with the nitrogen and carbon atoms to which they are respectively 
30 attached form a saturated 3- to 7-membered ring optionally containing 1 or 2 heteroatom 

gtoups selected from NH, O, S, SO and SO2 where the ring is optionally substituted on carbon 
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by Ci^alkyl, fluoro or Ci^alkoxy and/or on nitrogen by -COCi-aalkyl, -SOzCi-aalkyl or Ci. 
4alkyl; 

or and R"* together form a carbocyclic or saturated heterocyclic 3- to 7-membered ring 
optionally containing 1 or 2 heteroatom groups selected from NH, O, S, SO and SO2 where 
5 the ring is optionally substituted on carbon by Ci-4alkyl, fluoro or Ci^alkoxy and/or on 
nitrogen by -COCi.aalkyl, -SOaCi-salkyl or Ci^alkyl; 

R^ is hydrogen or a group selected from Ci-4alkyl, heteroalkyl, Ca-scycloalkyl, aryl, heteroaryl 

or heterocyclyl which group is optionally substituted by halo, Ci.4alkyl, Ci.4alkoxy, C3. 

scycloalkyl, heterocyclyl, aryl, heteroaryl or heteroalkyl; and wherein the group from which 
10 may be selected is optionally substituted on the group and/or on its optional substituent by one 

or more substituents independently selected from halo, cyano, Ci^alkyl, nitro, haloCi^alkyl, 

heteroalkyl, aryl, heteroaryl, hydroxyCi-4alkyl, Ca-scycloalkyl, heterocyclyl, CMalkoxyCi- 

4alkyl, haloCi.4alkoxyCi_4alkyl, -COClu^alkyl, -OR^\ -CO^^\ -SR^, -SOR^, -^OzR^, - 

CONR^^R^^ and -NHCONR^^R^^ 
15 or R^ and R^ together with the carbon atoms to which they are each attached and (CR^R^)n 

form a saturated carbocyclic or heterocyclic 5- or 6-membered ring; 

R^ is selected from hydrogen, Ci>4alkyl and haloCi^alkyl; 

R^ and R^^ are independently hydrogen, Ci-ealkyl or Ca-ecycloalkyl; 

or R^ and R^^ together with the nitrogen to which they are attached form a heterocyclic 4 to 6- 
20 membered ring. 

R^^ is Ci-4alkyl or Cs-scycloalkyl; 

R*^, R^^, R^^ and B}^ are independently selected from hydrogen, Ci^alkyl and Cs^cycloalkyl; 
R^^ is hydrogen or Ci.4alkyl; 

R" is selected from halo, Ci.4alkyl, Ca^scycloalkyl and Ci.4alkoxy; 
25 R^^ is hydrogen or a group selected from Ci^alkyl, Ca.scycloalkyl, Cs-ecycloalkenyl, saturated 
heterocyclyl, aryl, heteroaryl, arylCi^alkyl and heteroarylCi-4alkyl which group is optionally 
substituted by one or more halo; 

R^^ and R^^ are independently a group selected from Ci^alkyl, Ca-scycloalkyl, C5. 
ecycloalkenyl, saturated heterocyclyl, aryl, heteroaryl, arylCi^alkyl and heteroarylCi^alkyl 
30 which group is optionally substituted by one or more halo; 
R^^ is hydrogen, Ci^alkyl or Cs-scycloalkyl; 
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or R^^ and R^® together with the nitrogen to which they are attached form a heterocyclic 4- to 
6- membered ring; 

R^^ and R^^ are independently hydrogen, Ci^alkyl, haloCi^alkyl, aryl and arylCi^alkyl; 
or R and R together with the nitrogen to which they are attached form a heterocyclic 5- to 
5 6- membered ring. 

3. A compound according to claim 1 wherein B is phenyl, naphthyl, pyridyl, quinolinyl, 
isoquinolinyl, thienopyridyl, naphthyridinyl, 2,3-methylenedioxyphenyl, 3,4- 
methylenedioxyphenyl, thienopyrimidinyl, pyridoimidazolyl, benzimidazolyl, benzofuranyl, 

10 benzothienyl, indolyl, benzothiazolyl, benzotriazolyl, benzisoxazolyl, benzisothiazolyl, 
indazolyl, indolizinyl, isobenzofuranyl, quinazolinyl, imidazopyridinyl, pyrazolopyridinyl, 
indolinyl, tetrahydroquinolinyl, tetrahydroisoquinolinyl or isoindolinyl, where each is 
optionally substituted by one or more groups independently selected from nitro, 
trifluoromethyl, trifluoromethoxy, halo, Ci^alkyl (optionally substituted by one or more halo), 

15 C2.4alkynyl, heteroaryl, -OR^, cyano, -NR^*°, -CONR^R^® and -NR^COR^^; or B is vinyl 
or ethynyl optionally substituted by Ci.4alkyL 

4. A compound according to claim 1 or 2 wherein B is a group selected from bicyclic 
aryl, bicyclic heteroaryl and bicyclic heterocyclyl, where each group is optionally substituted 

20 by one or more groups independently selected from nitro, trifluoromethyl, trifluoromethoxy, 
halo, Ci-4alkyl (optionally substituted by one or more halo), C2^alkynyl, heteroaryl, -OR^, 
cyano, -NR^R^^, -CONR^R^° and -NR^COR*°; or B is C2.4alkenyl or C2-4alkynyl optionally 
substituted by Ci^alkyl, Cs^cycloalkyl or heterocyclyl. 

25 5. A compound according to claim 1 or 2 wherein B is 2-methylquinolin-4-yl. 

6. A compound according to any one of the preceding claims wherein is hydrogen or a 
group selected from Ci.4alkyl, arylCi^alkyl, heteroarylCi.4alkyl, heterocyclylCi^alkyl, aryl, 
heteroaryl, heterocyclyl and Ca.scycloalkyl which group is optionally substituted by cyano, Ci. 
30 4alkyl, halo, ^OR^\ -NR^^R^^ -C02R^^ and -NR^^COjR^^. 
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7. A compound according to claim 6 wherein R"' is hydrogen or Ci^alkyl optionaUy 
substituted with halo, hydroxy or Ci-aalkoxy. 

8. A pharmaceutical composition comprising a compound according to claim 1 or claim 
5 2; and a pharmaceutically-acceptable diluent or carrier. 

9. A compound according to claim 1 or 2 for use as a medicament. 

10. The use of a compound according to claim 1 or 2 in the manufacture of a medicament 
10 in the treatment of a disease condition mediated TNF-a. 

11. The use of a compound according to claim 1 or 2 in the manufacture of a medicament 
in the treatment of autoimmune disease, allergic/atopic diseases, transplant rejection, graft 
versus host disease, cardiovascular disease, reperfusion injury and maUgnancy in a wann- 

15 blooded animal such as man. 

12. A method of treating autoimmune disease, allergic/atopic diseases, transplant 
rejection, graft versus host disease, cardiovascular disease, reperfusion injury and malignancy 
in a warm-blooded animal, such as man, in need of such treatment which comprises 

20 administering to said animal an effective amount of a compound according to claim 1 or 2. 

13. A process for preparing a compound according to claim 1 or 2, comprising the steps of 

converting a ketone or aldehyde of formula (2) into a compound of formula (1); 

o 

X 

-V^^-^ R5 R8 X 



25 



formula (2) fora,ula(1) 



and thereafter if necessary: 

i) converting a compound of formula (1) into another compound of formula (1); 

ii) removing any protecting groups; 

iii) forming a pharmaceutically acceptable salt or in vivo hydrolysable ester 



